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Coupling pelagic and benthic processes as well as primary producers and higher 
consumers in estuarine-coastal food webs, filter-feeding bivalve razor clam 
(Sinonovacula constricta) is one of the most important cultivated shellfishes, which is 
also commercially important by providing significant income to local farmers. In 
Zhangjiangkou Estuary of Fujian province, China, sustainable mudflat management 
and cultivation mode (short for mudflat mode) and semi-intensive pond cultivation 
mode (short for pond mode) are the two major cultivation modes implemented in the 
razor clam aquaculture. However, there is still no report on food sourcing of this 
important shellfish under different modes of cultivation. In this study, carbon and 
nitrogen stable isotopes were analyzed to determine potential food sources and 
relative utilization by razor clams from the intertidal mudflat and pond habitats in 
Zhangjiangkou Estuary. We also measured the growth and nutritional parameters of 
razor clams under these two different cultivation modes and evaluated possible effects 
of differential diets on the quality of razor clams. The objective of this study was to 
provide ecological evidence and suggestions to further understanding and 
management of razor clam culturing. The main results and conclusions are 
summarized as follows: 
 
1. In mudflat mode, razor clams were opportunists in food sourcing by changing its 
diet during different growth stages depending on the seasonally changed availability 
of food sources in the environment. In the growth stages of spat (autumn) and adult 
(spring-summer), marine phytoplankton was the primary food source (Spat: 47%; 
Adult: 65%) for razor clams, coinciding with spring-summer and autumn's large 
biomass of phytoplankton. However, mangrove detritus and its attached cyanobacteria 
were most important food sources (52% and 40%, respectively) for juvenile razor 
clams during the period when abundance of phytoplankton is too low to satisfy their 
















chlorophyll a concentrations, with high growth rate mainly fueled by phytoplankton.  
 
2. In pond mode under which the habitat was semi-closed, food sources from natural 
ecosystems such as mangrove forests or nearby marine ecosystem appeared to 
contribute little (Spat: 4.5%; Juvenile: 3%; Adult: 0%) to the nutritional needs of razor 
clams during the entire growth stages. In contrast, the large quantity of phytoplankton 
resulted from by anthropogenic inputs contributed substantially the diets of razor 
clams, which also varied among different growth stages. There was an ontogenetic 
trophic shift with spat razor clams relying more on benthic microalgae (71%) but a 
gradual tendency for juvenile razor clams feeding more (69%) and adult razor clams 
feeding entirely (100%) on phytoplankton produced anthropogenically. 
 
3. In comparison to the mudflat mode, the anthropogenically grown phytoplankton in 
the pond cultivation mode changed the basic diets of razor clams dramatically, which 
also made them grow faster, fatter and with higher main nutrition values. This finding 
confirmed the scientific principles for local pond cultivation practices. 
 




















































































































图 1.1 滤食性双壳纲贝类摄食的生态学效应概念图 
Fig 1.1 Conceptual diagram for possible ecological effects in feeding of 
























量由 1961 年的 9 公斤增加到 16.5 公斤，预计到 2020 年将增加到 17 公斤。水产
养殖是解决人类对海产品需求的一个重要途径。亚洲和西太平洋区域水产养殖业































图 1.2 缢蛏（S. constricta）（右）和缢蛏栖居摄食示意图（左[37]） 
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